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Figure S1. Room-temperature excitation and emission spectra of the 
MGGO:Cr3+ phosphor. The excitation spectrum is recorded by monitoring at 
709 nm emission and the emission spectrum is obtained upon 275 nm, 420 nm or 
576 nm excitation. 
 
 
Figure S2. Low-temperature TL fading. (a) TL glow curves of MGGO:Cr3+ 
phosphor with different fading times at ℃−70 . (b) TL glow curves of 
MGGO:Cr3+ phosphor with different fading times at ℃−80 .  
 
 Figure S3. TL and afterglow simulations of MGGO:Cr3+ phosphor. (a) TL glow 
curves of MGGO:Cr3+ phosphor from both experiment and simulation. (b) 
Prediction of afterglow profiles within 1 hour at low temperature (from −140 °C 
to 0 °C with an interval of 20 °C). (c) The total afterglow intensity as a function 
of temperature. 
 
 
Figure S4. Temperature dependent persistent luminescence of MGGO:Cr3+ 
phosphor. After 10 min UV excitation, the heating stage starts after a fading time 
of 1 s or 30 min, with a constant heating rate of 60 °C/min. The charging and 
fading temperature was chosen at (a) −60 °C, (b) −20 °C, (c) 20 °C, and (d) 60 °C. 
 
Table S1. Sample compositions of the Mg1+xGa2-2xGexO4 solid solutions 
Contents of Ge (x) Sample Compositions 
0 MgGa2O4 
0.1 Mg1.1Ga1.8Ge0.1O4 
0.2 Mg1.2Ga1.6Ge0.2O4 
0.3 Mg1.3Ga1.4Ge0.3O4 
0.4 Mg1.4Ga1.2Ge0.4O4 
0.5 Mg1.5GaGe0.5O4 
0.7 Mg1.7Ga0.6Ge0.7O4 
0.9 Mg1.9Ga0.2Ge0.9O4 
1 Mg2GeO4 
 
 
